Target RNA 1 



. . . caugguaGUAGUACGGUACCGUCUAcgguaa . 

CATCATGCCATGGCTGA 

X 

Target RNA 2 x CL 

. . . uagcuuaCACCUAGGGACCUAUUUCaggcu . 

GTGGATCCCTGGATAAA 

CL 
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Detector Oligo 2 
tag 2 
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tag 3 



Cleavable Linker (CL) 
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Leftover DNA/RNA 
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Free tags will be mixed 
P> with isotopic internal 

standards and quantitated in 
p> a Mass Spectrometer 
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| Reverse transcribe to produce cDNA 
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cDNA 1 



Anneal with mass detector oligo and OLA 
selector oligo specific for cDNA 1 



Biotin 
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Biotinylated selector oligo 
complementary to cDNA 1 



Adjacent base-paired 
oligos 



Mass Tag 



Mass tagged detector 
oligo complementary to 
cDNA 1 



Conduct ligation reaction 
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Join formed 
by DNA ligase 



Mass Tag 



Step 4 



Denature and purify 
by avidin affinity 



Avidin binding negative from 
all mass tags not ligated to a 
selector oligo plus cDNAs 
(Discard) 
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t> 



Avidin binding positive from 
all selector tags plus those mass 
tags covalently ligated to a 
selector tag 



Purification based on a handle 
contained on the mass tags, or 
based on the mass-tag portion of 
the oligo, then quantification 
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Diisopropylcarbodiimide 
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draw from 
pot 



N monomers of unique mass 





Oligopeptoid with M monomers 



e.g: 



D 




L = # of different peptoids with a unique 
combination of monomers 



M+N-l 
N 



Example; 10 monomers, hexamer peptoids, 
yields 5005 combinations, or 8007 if pentamers 
and fewer are used too. 




Mostly uniform distribution 
of molecular weights 



Y 



Process library by removing coincidental combinations, 
when two unique combinations have the same mass 

Also enforce other requirements, such as a minimum of X 
Dal tons between species, or structural requirements such 
as at least two charged bases. 




Desirable distribution of 
molecular weights 



Assign oligo probes to tags and log, 

output library structure to peptoid synthesizer 
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1) Synthesize and purify 1000 different peptoid oligomer mass tags, of mass 6,000 to 
1 1 ,000 Daltons. 



This will be performed by a robotic synthesizer on solid phase, with oligomer 
lengths of up to 40 residues. Molecular weights per residue will be 150-300 Daltons. 

2) Synthesize and purify 16,000 different DNA oligos, complementary to the mRNA specie 
to be detected. Create 16 libraries of 1 ,000 oligos each. 

AA(NNNNNNINN) 1 , AA(NNNNNNNN) 2 , .... , AA(NNNNNNNN) 10 oo 
ACCNNNNNNNN^ , AC(NNNNNNNN) 2 , .... , AC(NNNNNNNN) 1 000 



TT(NNNNNNNN) 1 , TT(NNNNNNNN) 2 , .... , TT(NNNNNNNN) 1000 

3) Specifically conjugate oligos in each library to a corresponding peptoid mass tag. 

AA(NNNNNNNN) 1 /pM6000, AA(NNNNNNNN) 2 /pM6005. .... , AA(NNNNNNNN) 1 00( /pM11000 
ACCNNNNNNNNJ^pMeOOO, AC(NNNNNNNN)2/pM6005, .... , AC(NNNNNNNN) 1 ooc /pM11000 



TTtNNNNNNN^^pMGOCrO, TT(NNNNNNNN) 2 /pM6005, .... , TT(NNNNNNNN) 100( /pM1 1000 

4) Purify DNA/peptoid mass tag products and combine library elements into 16 pools. 
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Mass-tagging on a chip: 
How to measure levels of 16,000 mRNA species in solution 

Reaction Chip 





sequential 
delivery of 
each tag pool 
with an aliquot 
of mRNA 
sample 



Above are the tag pools, each with 1 000 peptoid mass tags 
6 to 1 1 kD specifically conjugated to individual DNA oligos. 
Total of 16,000 distinct components. 
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Seperation ofoligonucleotrdes 
from peptoid mass tags by 
capillary electrophoresis. 
This can be effected by detection 
of fluorescent moiety on peptoid. 



Oligonucleotides 
to waste 



Sequential delivery of 16 discrete pools 
of selected mass tags to micro-wells 



Perform mass spectrometry experiment (CEC-MS, FTICR-MS, etc.) to quantitate 
levels of mass tags corresponding to 16 x 1000 different mRNA species. 
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